BDNF effects on dendritic spine morphology and hippocampal function.
Neurotrophins, including brain-derived neurotrophic factor (BDNF), are expressed in the hippocampus, as well as their precursors, the pro-neurotrophins. The neurotrophins signal through specific tyrosine kinase receptors and the low affinity receptor p75NTR. Moreover, the pro-neurotrophins are considered to be biologically active by signaling through specific receptors. The neurotrophins, especially BDNF, are involved in processes related to learning and memory. Furthermore, it is thought that BDNF also plays a crucial role in major depression. This points to a role of BDNF as a central regulator of neuronal plasticity within the postnatal hippocampus. Morphological correlates of neuronal plasticity are changes on the level of the dendritic spines and, at least in the dentate gyrus of the hippocampus, on the level of adult neurogenesis. Specific changes in dendritic spines as well as in adult hippocampal neurogenesis can be seen in the context of several forms of learning and memory, and it is known that depression is accompanied by declines in the rate of adult neurogenesis and in spine densities. The possible roles of BDNF in neuronal plasticity within the hippocampus are highlighted in this review by focusing on the morphological components of neuronal plasticity.